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MIMORANDUM FOR THE RECORD

8ubjects Spatial Fil \terine Yiguer, 2oX1
Contract 7.0, &
25X1
Referances:
|
25X1 1’
1. On-1€ Devcember I visited the ‘tcs discugs Lhe

results of the subject contraets, Prior to this vigit the reporte o
references (u) and (b) vere received and evaluated. Re erence (s} repor.s
the resulta of theeretieal apd exparimentul investigations to determine
the wseulness of the Bpatial Filtering Viewsr using occluding filters.
Relference (b) coniaing & serles of Lransparencies «hich have been

filtered with sharp cutoff, oceluding spatial filters. These mug: be /
viewed ot low magnlfication to cbssrve the details, The photographic

transparencies of relerence {b) clearly show what oceluding filters do sna i
camnot do o photosraphic image,

2+ The repor: of reference {a) outlines the stepas iaken to tem:
theory agsinst ¥periment. It ig my opinion thut the investigations were
well conceived and carried out suceessiully; i.2., within the limitg of
experimental error, theory and practice correlete well, The conclusions
follow logienlly, although most are negative, In general, the gowcnllec
Inage Enhancement Viewer enhances 1ittle, - anything, Indeed, the ime. e
is generally Gegraded und the contras: about sharp edges is visibly
altered, hile thoge edges uppesr to stsnd oyl » the imsge cuality over the
isld has obviously dro - In faet, shurp edges need no such o:fects
o better their visibllity, Under carefully controlled experimental
scruting, thiz pew Presentation of the olg edge does not materlally aid or
improve mensuration or interpretation, Thig is one of the guestions “hat
the investigation wag 0 seitle, 224 1t hyg -« there 1s no pragtical
wh&naw&nt‘ or rewlly ugeul filtering .Ath sharp cutofs, oceluding filters,
Houever, thig is not a severely critical stotement inasmuch ss enhancement
in the present opticul emtexi remains singularly wnde. ined. /
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3+ Part 5 of relerence (a) deals with real uerisl trunsparencies. The

regults ware negative, und coherent spatis) filterings under 2ll circun-
stances provided no more Informstion than that ordinarily obtaineble wnder
w&wm&m, In view of the recent problem of evuluating the

Coherent Lizht Enlarger, outlined in reference (c), such
negative resylts cen be expected. It is wnfortunate that much of the
infermation wbout the problen of coherent-versuseincoherent resolution
Unit wes not known to us earlier. The major consideration here is that
in a coherent system the transier function is relsted to the object, and
thizs weans thet esch useful spatial filter, necessarily related to the
object, is esgentially unique. This further impiies the wrealizability
of a general, optimum filter -« o basic fuctor seriously limiting the
usefulness of the viewing device,

4, We are currently considering the evaluation of the
coherent light enlarger. This involves o great deal more thean physical
assessment of image quality and will be deeply concerned with the
fundamental meaning and utility o7 the coherent transfer funciion, Uatil
this problem is molved, therefore, it will be impogsible to provide
sdequate technical guidance for continued develorment involving echerant
spatlal fiitering. There is enother, more practicel factor which further
hampers such endemvors. The phiotogruphs in which imsze giructure may be
most gasily changed through filtering are those of the highest quality:
1.e,, photographs possesming sigznificant information densities in the
high spatisl fre uencies. Those, of course, need 1little or no filtering
at all, On the other hund, for low yw lity photegraphs (which are those
mopt desiroble to lmprove) sultsble spatial filters are ineredibly
difricult to produce, This stems srow the fact tha: & poor photograph hes
a reduced high spetial frequengy content, with a resultsat compactin: of
information in the Freuphofer pattern. In order to e:fec: a significant
changs, tha spatiel filter (be it continucus-tome or oceluding) must be
dimensionally smeller than the totol energy spread in thai pattern,
Previous work on conlinucus-tone *ilters indicated tha: the limits of the
stete of technology were guickly reached for photogruphs requiring very
1ittle improvement, Bumsailer filters reguired a breskthrough in technique
and muterdals, Thus, there is e need ror un improved method for making
the exceedingly small filters which are required, The problem of optimum

filtering remaing to be invesiigsted, in order to aseertain filter attemuation

eross-gections, In shor:, the praciieal @ifiiculties are in atep with the
conaaptusl unceri-inties, It 4§ for these two reasens that I recomuend we
hold spatial filtering invesiigations in abeyonce. Perhaps the results of
our cwrrent evaluation of coherent sysiem prope:ties mey provide a way out
of this theoreticsl/praciical dilemnn

Chi=f, Exploratory Development Laboratory
H Branch, P48
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